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Introduction
Let D b 0 be the fundamental discriminant of the real quadratic ¢eld Q D p , and hD its class number. Let p be prime, Z p the ring of p-adic integers, and l p Q D p the Iwasawa l-invariant of the cyclotomic Z p -extension of Q D p . Let R p D denote the p-adic regulator of Q D p , and j Á j p denote the usual multiplicative p-adic valuation normalized so that jpj p 1ap.
Although the`Cohen^Lenstra heuristics' [3] predict that for any prime p, there are in¢nitely many real quadratic ¢elds Q D p with p T j hD, it is proved only for the case p`5000 ( [4, 14] ).
On the other hand, Greenberg [6] conjectured that l p Q D p 0 for any real quadratic ¢eld Q D p and any prime number p. However, very little is known (cf. [14] ). In particular, Greenberg recently asked the question whether there exist in¢nitely many real quadratic ¢elds Q D p with p splitting and l p Q D p vanishing for a given odd prime p (cf. [17] ). This problem is solved only for the case p 3 ( [17] ).
In this direction, in this paper we shall prove the following theorem: 
To prove Theorem 1.1, ¢rst we shall re¢ne Ono's idea [14] and prove the following theorem. 
Finally, we shall show that the condition in Theorem 1.3 holds for any p 3 (mod 4) if d À1 and for any p if d 1.
Remark. Similar works for imaginary quadratic ¢elds can be found in [1, 7^9, 13, 15].
Proof of Theorem 1.3
To prove Theorem 1.3, we shall basically follow the proof of Theorem 1 in [14] . Consult [14] for more details.
Let D be the fundamental discriminant of a quadratic number ¢eld, w D : DaÁ the usual Kronecker character, and w 0 the trivial character. Let M k G 0 NY w denote the space of modular forms of weight k on G 0 N with character w. Let r and N be nonnegative integers with r X 2. If N T 0Y 1 (mod 4), then let HrY N 0X If
where s n nX djn d n . Cohen [2] proved that for every r X 2,
By the similar arguments as in the proof of Proposition 2 in [14] , which use the construction of the Kubota^Leopoldt p-adic L-function L p sY w D , the Kummer congruences, and the p-adic class number formula (cf. [18] ), we have the following proposition.
PROPOSITION 2.1. Let p be an odd prime number and DT 1 be the fundamental discriminant of a real quadratic ¢eld. Then Hpp À 1Y D is p-integral and 
Let d À1 or 1. Let p b 3 be prime and de¢ne G p z P M ppÀ1
Hpp À 1Y nq ln X
By the similar arguments as in the proof of Proposition 3 in [14] and Proposition 2.2, we know that there exist ap P Z coprime to p such that apapU l jC 
Let D n be the fundamental discriminant of the real quadratic ¢eld Q n p and S p denote the set of those D n with
Let l be a suf¢ciently large prime satisfying w D 0 l 1 and
Then by the properties of l and the similar arguments in the proof of Theorem 2 in [14] , which use a theorem of Sturm [16] on the congruence of modular forms, we have that there must be an integer 1 W n W kpl coprime to l for which 
If l is a suf¢ciently large prime satisfying w D 0 l 1 and (1), (2) 
